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AB Glutamate carboxypeptidase II (GCPII 

) hydrolyzes polyglutamyl folates before their absorption. Recently, a 

1561 C>T polymorphism in the GCPII gene was reported to be 

associated with lower folate and higher homocysteine plasma 

concentrations in a small (n = 75) selected elderly population. In this 

study, we examined the effect of this polymorphism in 680 men and 644 

women attending the fifth examination of the Framingham Offspring Study. 

At the time of sample collection, subjects were not taking any supplements 

and were not exposed to food folate fortification. 

GCPII genotypes were determined by allelic discrimination using 

Taqman probes. In the population as a whole, this mutation was not 

associated with lower plasma folate level or with elevated 

plasma homocysteine. In men, plasma folate concentrations were 

higher in carriers of the T allele compared with those homozygotes of the 

wild-type allele (P < 0.05), whereas in women folate 

concentrations did not differ between genotypes (P = 0.8). In its 

relationship to plasma folate, this mutation exhibited a weak 

interaction with age and gender only in older women (P = 0.05) . Overall, 

our data show that the GCPII C1561T polymorphism is not a 

determinant of plasma folate or total homocysteine 

concentrations in this large cohort of participants from the Framingham 
Offspring Study. 
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AB Elevated total homocysteine (tHcy) plasma concentrations indicate 
folate and/or vitamin B12 deficiency and are associated with 
cardiovascular disease and neural tube defects. Evidence has accumulated 
that folate-, vitamin B12-, and Hcy-metabolism are under genetic 
control. Because Hey metabolism is impaired in renal failure, MTHFR 677 
C>T, GCP2 1561C>T, RFC1 80G>A, and TCN2 776G>C may further aggravate 
hyperhomocysteinemia in these patients. The most consistent effect on 
tHcy plasma concentrations is observed for 677C>T of MTHFR, whereas GCP2 , 
RFC1, and TCN2 polymorphisms show no major effect on tHcy concentrations. 
Much is yet to be learned about the impact of genetic variants on tHcy 
levels, human diseases, the genetic-nutrient interactions, as well as the 
pharmacogenetic consequences in Hey and vitamin metabolism. 
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AB Low blood folate levels result in hyperhomocysteinemia, which 

has been associated with increased risk for cardiovascular disease, neural 

tube defects and cognitive deficits. Intake of dietary folates is the 

chief determinant of blood folate levels. Molecular defects in 

the intestinal absorption of dietary folates that precipitate low blood 

folate levels and hyperhomocysteinemia have not been investigated 

previously. Dietary folates are a mixture of polyglutamylated folates 

which are digested to monoglutamyl folates by the action of 

f olylpoly-gamma-glutamate carboxypeptidase (FGCP) , an enzyme that is 

anchored to the intestinal brush border membrane and is expressed by the 

glutamate carboxypepidase II (GCPII) gene. We cloned 

GCPII cDNA from human intestine and identified both a full-length 

transcript and a 93 bp shorter transcript lacking exon 18, consistent with 

the presence of a splice variant. In addition, we identified an H475Y 

polymorphism in GCPII in DNA samples from a healthy Caucasian 

population (n = 75) . We found that membranes of transfected COS -7 cells 

expressing the H475Y variant GCPII cDNA had 53% less FGCP 

activity than did cells expressing wild-type GCPII. The 

presence of the H475Y GCPII allele was significantly associated 

with lower folate and higher homocysteine levels in this 

population. These data suggest that the presence of the H475Y 

GCPII allele impairs the intestinal absorption of dietary folates, 

resulting in relatively low blood folate levels and consequent 

hyperhomocysteinemia . 
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AB Prostate-specific membrane antigen (PSMA) is a 100 kDa type II 

transmembrane protein with folate hydrolase and NAALAdase 

activity. PSMA is highly expressed in prostate cancer and the vasculature 
of most solid tumors, and is currently the target of a number of 
diagnostic and therapeutic strategies. PSMA is also expressed in the 
brain, and is involved in conversion of the major neurotransmitter NAAG 
(N-acetyl -aspartyl glutamate) to NAA and free glutamate, the levels of 
which are disrupted in several neurological disorders including multiple 
sclerosis, amyotrophic lateral sclerosis, Alzheimer's disease and 
schizophrenia. To facilitate analysis of the role of PSMA in carcinoma we 
have determined the structural organization of the gene. The gene 
consists of 19 exons spanning approximately 60 kb of genomic DNA. A 1244 
nt portion of the 5 f region of the PSMA gene was able to drive the firefly 
lucif erase reporter gene in prostate but not breast-derived cell lines. 
We have mapped the gene encoding PSMA to llpll-pl2, however a gene 
homologous, but not identical, to PSMA exists on chromosome llql4. 
Analysis of sequence differences between non-coding regions of the two 
genes suggests duplication and divergence occurred 22 million years ago. 
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AB BACKGROUND: The prostate cancer marker prostate-specific membrane antigen 
(PSM) is highly homologous to the brain enzyme N-acetylated alpha-linked 
acidic dipeptidase (NAALADase) . NAALADase is known to cleave terminal 
carboxy glutamates from both the neuronal peptide N- 
acetylaspartylglutamate (NAAG) and folate polyglutamate . In 
this report, we compare the NAAG hydrolyzing activity of NAALADase and the 
prostate enzyme PSM. METHODS: Using a NAAG hydrolytic radioenzymatic 
assay, we compared the pharmacological and kinetic properties of the brain 
and prostate enzymes. RESULTS: Eight normal prostate tissues from 
different species exhibited NAAG hydrolyzing activity. Among 14 cancer 
cell lines examined, activity was observed in human LNCaP, PC-82, and rat 
Dunning G and AT-1 cells. Brain exhibited membrane- localized activity 
exclusively, while the prostate enzyme had activity in both membrane and 
cytosolic fractions. The only observed pharmacological difference was the 
sensitivity to their putative substrates, folate polyglutamate 
and NAAG. Kinetically, the soluble form of the prostate enzyme had two 
catalytic sites, while the membrane -bound form exhibited single site 
kinetics with a lower Vmax than the brain enzyme, which may suggest a less 
active hydrolase in the prostate. CONCLUSIONS: The brain enzyme NAALADase 
and the prostate enzyme PSM are remarkably similar. The importance of the 
differences in substrate specificities and kinetic parameters remains to 
be elucidated. 



